Subunits of Panulirus japonicus hemocyanin. 2. Cooperativity of the homogeneous hexamers.
Hexameric hemocyanin from a spiny lobster, Panulirus japonicus, comprises three major subunits (Ib, II and III) and one minor subunit (Ia), as reported in the preceding paper in this journal. It has previously been shown that the O2 equilibria of Panulirus hemocyanin can be described by a concerted model extended to three affinity states [Makino, N. (1986) Eur. J. Biochem. 154, 49-55]. In this study the equilibrium binding of O2 to the reassociated subunits (Ib, II and III) was examined at various pH in the presence or absence of Ca2+ in order to test the applicability of the three-state model to the homogeneous hexamers. The hexameric structure of the reassembled subunits was less stable than that of the native protein under the conditions examined. The model could be fitted to the O2-binding isotherms of the homohexamers composed of the subunits II or III, if the molecular dissociation of the protein was taken into account. It was postulated that the monomeric hemocyanin has the same ligand affinity as that of the hexamer in the intermediate-affinity state (S). The fitting of the model to the O2 binding of the subunit I was unsuccessful mainly because of the low cooperativity of the assembled subunits.